Radial expansion of root cells and elongation of root hairs of Arabidopsis thaliana induced by massive doses of gamma irradiation.
Radial expansion of root cells and elongation of root hairs were induced within 3 d of a massive dose (3 kGy) of gamma irradiation to Arabidopsis thaliana. Because treatment with the antioxidant n-propyl gallate before irradiation suppressed these changes, gamma irradiation partially rescued the rhd2 mutant (defective in NADPH oxidase); the superoxide-generating reagent paraquat induced similar root morphogenesis. These responses appeared to be induced by the active oxygen species (AOS) generated by water radiolysis. Ethylene production was induced immediately after gamma irradiation and reached a steady level after about 2 h. Addition of the ethylene precursor 1-aminocyclopropane-1-carboxylic acid partly induced a similar expansion of root cells and elongation of root hairs. Addition of an inhibitor of ethylene biosynthesis, aminoethoxyvinylglycine, before gamma irradiation completely suppressed the formation of abnormal structures. These results suggest that the AOS is involved in the root morphological changes through the ethylene biosynthesis induced by gamma irradiation in Arabidopsis.